Direct regulation of siamois by VegT is required for axis formation in Xenopus embryo.
The homeobox gene siamois is one of the earliest genes expressed in the Spemann organizer and plays a critical role in the formation of the dorsoventral axis. It is directly regulated by maternal Wnt signalling and functions as an essential zygotic intermediary between maternal factors and the formation of the Spemann organizer. The maternal T domain transcription factor VegT interacts with Wnt signalling and is also involved in the formation of the Spemann organizer. However, the molecular mechanism of this functional interaction is not fully understood. Here we show that VegT is required for siamois expression through direct binding to the T-box binding sites in the siamois promoter. Mutational analysis of each of the five consensus T-box binding sites suggests that the proximal site close to the transcription start site is essential for activation of siamois promoter by VegT, while individual mutation of the four distal sites has no effect. VegT and Wnt signalling also functionally interact and are mutually required for siamois expression. In particular, VegT synergizes with Tcf1, but not Tcf3 and Tcf4, to induce siamois expression, and this is independent of Tcf/Lef-binding sites or the proximal T-box binding site in the siamois promoter. We further extend previous observations by showing that VegT cooperates with maternal Wnt signalling in the formation of the dorsoventral axis. These results demonstrate that maternal VegT directly regulates siamois gene transcription in the formation of the Spemann organizer, and provide further insight into the mechanism underlying the functional interaction between VegT and Wnt signalling during development.